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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bloodstream 
measuring instrument which surely measures the bloodstream 
at object blood vessel even a subject changes position and 
moves, and effective for prevention and early detection of blood 
vessel disease. 

SOLUTION: A plurality of oscillation elements of an ultrasonic 
probe 1 are arrayed two dimensionally in not less than two rows 
and two columns, and at least one column 1a of the oscillation 
element has a blood vessel position measuring means 2. By the 
blood vessel position measuring means 2, another row 1b of the 
oscillation elements controls the position of ultrasonic beam 
irradiation and detecting time variably, and by the above, it is 
constituted so as to measure only the bloodstream information 
in blood vessel. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The two-dimensional-array mold supersonic- wave probe which arranged to two or more steps in 
the lengthwise direction, and arranged two or more vibrator on the straight line in the longitudinal direction 
in Doppler rheograph which measures the blood-flow information in a blood vessel on analyte, Have the 
control means which controls this probe, and while at least one train in said vibrator has a blood vessel 
location measurement means to measure the blood vessel location for measurement The location automatic- 
tracking mold supersonic-wave blood-flow metering device characterized by being constituted so that only 
the blood-flow information in a blood vessel may be measured, when other at least one train in said trembler 
carries out adjustable control of an ultrasonic beam exposure location and the detection time based on the 
information acquired with this blood vessel location measurement means. 

[Claim 2] The location automatic-tracking mold supersonic-wave blood-flow metering device according to 
claim 1 which the ultrasonic probe which consisted of trains more than longitudinal direction plurality 
becomes a lengthwise direction from an upper case and the lower berth, makes the ultrasonic component of 
the lower berth the ultrasonic transceiver section for blood vessel location detection, and makes the 
ultrasonic component of an upper case the ultrasonic transceiver section for flow- velocity detection. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an ultrasonic diagnostic equipment, especially the 
ultrasonic blood- flow metering device which measures blood-flow information in the living body based on a 
reflective echo signal, and detection of a blood vessel location and automatic tracking of a blood vessel are 
possible for it in detail, and it relates to the location automatic-tracking mold supersonic- wave blood-flow 
metering device which realizes measurement of a blood vessel blood flow also in motion. 
[0002] 

[Description of the Prior Art] Conventionally the ultrasonic diagnostic equipment used in the medical field 
It arranges to the ends of the body which is going to measure the probe for ultrasonic transmission, and the 
probe for reception on the surface of the body. An ultrasonic pulse inside of the body from the probe for 
transmission with a pulse oscillator Delivery, This ultrasonic pulse spreads the inside of the body, and the 
condition when reaching the probe for reception is detected. The fault data of a built-in organic part a 
monitor table on real time it is shown or Moreover, the flow velocity of a specific blood vessel part is 
measured using a pulse Doppler system, and it is performing carrying out the monitor display of this 
velocity distribution and average flow velocity etc. Moreover, while displaying fault information on a 
monitor, what displayed blood-flow information on the area of interest of the monitor with which fault 
information was displayed side by side is known. 

[0003] Furthermore, on the other hand, in order to acquire a high signal for broadband-ization over a scale 
and a large frequency domain as an ultrasonic probe, using the ultrasonic probe which arranged two or more 
tremblers in the shape of an array is indicated by JP,1 1-76239, A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the conventional ultrasonic diagnostic equipment 
mentioned above, especially the ultrasonic blood-flow metering device which measures a blood-flow 
condition If it is in a quiescent state, though the measurement value according to it is obtained in measuring 
a blood-flow condition in the living body Since it does not have the function to detect a location, to the 
relative-position relation between the probe attached on epidermis with motion and the blood vessel inside a 
living body changing, When the relative-position relation between the probe attached to epidermis and the 
blood vessel inside a living body changed, and arterial blood tubing moved out of the focal field of the 
irradiated supersonic wave, there was a problem of it becoming impossible to measure with the probe on 
epidermis. 

[0005] furthermore , since variation of the relative position relation between the probe attached to epidermis 
with motion and the blood vessel inside a living body be able to be detected and the exposure location of a 
supersonic wave be able to be changed , the organization besides object arterial blood tubing exercised 
under the effect of the muscle pump phenomenon accompanying motion etc. , the sound noise be produced , 
and there be also a problem that it be immeasurable by this be influence greatly . 

[0006] detection of the blood vessel location for measurement and automatic tracking of a blood vessel be 
enable by find out utilization of a new ultrasonic probe especially , that this invention should solve the 
problem by the conventional equipment like **** , even if a test subject change a position or it be 
accompany by the motion of exercise , the blood flow of an object blood vessel can be measure , and it aim 
at close , if in prevention of a blood vessel nature disease , early detection , etc. 
[Means for Solving the Problem] 

[0007] Namely, since the above-mentioned object is suited, this invention is set to Doppler rheograph which 
measures the blood- flow information in a blood vessel on analyte. The two-dimensional-array mold 
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supersonic-wave probe which arranged to two or more steps in the lengthwise direction, and arranged two or 
more vibrator on the straight line in the longitudinal direction, Have the control means which controls this 
probe, and while at least one train in said vibrator has a blood vessel location measurement means to 
measure the blood vessel location for measurement When other at least one train in said vibrator carries out 
adjustable control of an ultrasonic PIMU exposure location and the detection time based on the information 
acquired with this blood vessel location measurement means, it is in the point constituted so that only the 
blood-flow information in a blood vessel can be measured. 

[0008] Claim 2 is the concrete configuration of an ultrasonic probe, and the ultrasonic probe constituted 
above longitudinal direction plurality is a lengthwise direction upper case and two steps of the lower berth, 
and the ultrasonic component of the lower berth is the ultrasonic transceiver section for blood vessel 
location detection, and it is characterized by the ultrasonic component of an upper case being the ultrasonic 
transceiver section for flow-velocity detection. 
[0009] 

[Embodiment of the Invention] Hereafter, based on an accompanying drawing, the detail of this invention is 
explained further. 

[0010] Drawing 1 shows the outline of the ultrasonic blood-flow metering device concerning this invention, 
and sets it to drawing. 1 The ultrasonic probe of a two-dimensional-array mold, The transducer control 
circuit for blood-flow measurement where 2 outputs the signal corresponding to the passage of time after 
ultrasonic pulse radiation, 3 is a transducer control circuit for blood vessel location detection which similarly 
outputs the signal corresponding to the passage of time after acoustic emission, and the ultrasonic probe 1 is 
two steps, upper case la and lower-berth lb, in a lengthwise direction like a graphic display. It is the 
ultrasonic probe of the linear array mold which becomes a longitudinal direction from each transducer train 
by which plurality was arranged in parallel. On the other hand, the transducer train for blood vessel location 
detection of lower-berth lb is connected with the control circuit 2 for blood- flow measurement in the 
transducer train for blood-flow measurement of upper case 1 a in the control circuit 3 for blood vessel 
location detection, respectively. In addition, not only the example of a graphic display but the number of 
stages and the number of trains of an ultrasonic probe can not necessarily be constituted in a lengthwise 
direction as the number of trains proper in three or more steps and a longitudinal direction. 
[001 1] And although the ultrasonic probe 1 counters the arterial blood tubing 4 like a graphic display, and is 
arranged, an ultrasonic pulse is sent like ****, is reflected with the arterial blood tubing 4 from the 
ultrasonic component of an upper case or the lower berth, respectively and the reflected wave is received 
with the ultrasonic component of the same upper case or the lower berth like **** For example, if overarm 
arterial blood tubing inside installation and an arm shall be aimed at for a probe 1 in the epidermis sections, 
such as the overarm section, let the ultrasonic transceiver section for location detection, and upper case 1 a 
be the ultrasonic transceiver sections for flow-velocity detection, for example for lower-berth lb. 
[0012] If drawing 2 sends an ultrasonic impulse to this time of day from the ultrasonic component of the 
lower berth as the principle which detects a blood vessel location by lower-berth lb using the above- 
mentioned ultrasonic probe 1 is shown and it is shown in (b) drawing, the ultrasonic impulse a will be 
reflected with the arterial blood tubing 4, and the reflected wave b will be received with the ultrasonic 
component of the same lower berth like ****. That is, the **** acoustic wave a sent from each component 
(vibrator) is reflected with a blood vessel wall, the reflected wave b of width of face according to the 
diameter of a blood vessel is received by the necessary component (vibrator), at this time, it is strongly 
received only with the component of the right above of a blood vessel, and the echo from an artery 4 is 
hardly received with other components. Therefore, the location of a blood vessel can be presumed by this. 
Moreover, since the speed of advance of an acoustic wave is proportional to time amount and distance, the 
difference of transmitting time of day and the receipt time serves as distance to a blood vessel, furthermore, 
(**) — while the sent ultrasonic pulse a like drawing is reflected as a reflected wave form bO with epidermis, 
it is reflected with a blood vessel wall, but since the blood vessel has the wall of a cylindrical shape, as 
shown in drawing (Ha), two reflected wave forms bl and b2 of a far side (blood vessel posterior wall of 
stomach) of the opposite hand can be checked the side (blood vessel front wall) near the epidermis ideally. 
Therefore, the difference of two received reflected waves bl and b2 serves as a diameter of a blood vessel. 
In this way, the location, the depth, and the diameter of a blood vessel are detectable from the above. 
[0013] Drawing 3 shows the principle which performs blood-flow measurement based on the information 
acquired by the blood vessel location detection in above-mentioned drawing 2 , and sends an ultrasonic 
pulse c like drawing 3 (b) through epidermis 5 from the ultrasonic component which is equivalent to right 
above [ above / blood vessel ] in the ultrasonic element array of upper case la based on the above- 
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mentioned information. The sent ultrasonic pulse c is received as a reflected wave d with the ultrasonic 
component sent through the Doppler shift echo reflecting the motion velocity of motion (motion of an 
outside-of-the-blood-vessel organization) of a cellular structure until it results in a blood vessel 4, and the 
both sides of a blood flow which flow the inside of a blood vessel. If the gate is hung and taken out by two 
reflected waves bl and b2 (equivalent to the diameter of a blood vessel) which are the received waves of the 
blood vessel right above obtained by said drawing 2 (Ha) like the drawing 3 (**) at this time, the wave part 
wl which hung the gate and was taken out can extract only the echo inside a blood vessel from the time 
distance relation of an acoustic wave. In addition, w2 is an ultrasonic echo from an outside-of-the-blood- 
vessel organization. Detection of a blood vessel location and automatic tracking of a blood vessel are 
attained from the above thing, and blood-flow measurement which cannot receive acoustic noise by motion 
easily can be realized. 

[0014] In this way, this invention constitutes the ultrasonic component allotted on the train which has two 
different controlling mechanisms in one probe, and has one group of the ultrasonic component allotted on 
the train. The location of a blood vessel in the living body, The depth and a diameter are measured, by 
extracting only the reflected sound from the field which corresponds in a blood vessel by controlling the 
ultrasonic component of other groups based on this, the effect of the noise of the sound accompanying 
motion can be removed, and measurement of the blood vessel blood flow in the living body under motion 
can be realized. 
[0015] 

[Effect of the Invention] While this invention has a blood vessel location measurement means by which two 
or more tremblers were arranged as mentioned above in the shape of [ two step / of two or more lines ] a two 
dimensional array and by which are an ultrasonic probe and at least one train in said trembler measures the 
blood vessel location for measurement When other at least one train in said trembler carries out adjustable 
control of an ultrasonic beam exposure location and the detection time with this blood vessel location 
measurement means Enable it to measure only the blood-flow information in a blood vessel, and the 
acoustic wave sent from the vibrator of the blood vessel location measurement means of one train reflects 
with a blood vessel wall, and by the width of face according to the diameter of a blood vessel and from 
being received by vibrator as a reflected wave from an epidermis side blood vessel wall and an inside blood 
vessel wall Since only a reflected sound can be extracted from the field which corresponds in a blood vessel 
by being able to detect the location, the depth, and the diameter of a blood vessel and controlling the 
vibrator of other trains based on this It has the remarkable effectiveness that the acoustic noise by motion 
can be removed and measurement of an exact blood vessel blood flow in the living body can be realized 
though it is under motion. Various efficiency — the application to a regular health check, rehabilitation, etc. 
is also considered — is expectable the outside which can use for the exercise stress test for prevention and 
early detection of blood vessel nature diseases, such as artery infarction, and lock out, a constriction, etc. in 
the medical field, and can be used for the blood-flow condition monitor of the patient under operation. 
[0016] And this invention is set in the experimental medicine field again. While being able to use also for a 
break through of generating mechanisms, such as a break through of change of the blood flow under motion 
etc., and a motion blood vessel nature disease, ischemia Also in the medicine-for-physical-fitness field, it is 
effective for a break through of the dynamics of the blood flow accompanying assessment and effective 
training of athletes 1 training effect, or motion, and sets to everyday life. It has the merit the application to the 
health care, reservation of the safety of the motion of physical strength improvement performed for 
accumulating, a survival check of old people living alone, etc. is also considered to be. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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